
Pregnancy Hypertension: An International Journal of Women’s Cardiovascular Health 35 (2024) 19–25

Available online 12 December 2023
2210-7789/© 2023 The Author(s). Published by Elsevier B.V. on behalf of International Society for the Study of Hypertension in Pregnancy. This is an open access
article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Pregnancy outcomes of women presenting with stage 1 hypertension during 
the first prenatal clinic visit before 20 gestational weeks 

Mikovhe Rejoice Mphaphuli a,*, Lawrence Chauke a, Nnabuike Chibuoke Ngene a,b 

a Department of Obstetrics and Gynaecology, School of Clinical Medicine, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa 
b Department of Obstetrics and Gynaecology, Leratong Hospital, Krugersdorp, Gauteng Province, South Africa   

A R T I C L E  I N F O   

Keywords: 
American College of Cardiologists 
Hypertensive disorders of pregnancy 
Preeclampsia 
Pregnancy hypertension 
Stage 1 hypertension 
Stage 2 hypertension 

A B S T R A C T   

Objective: To determine the pregnancy outcomes of women who had 2017 American College of Cardiologists 
stage 1 hypertension during the first prenatal clinic visit before 20 gestational weeks in a tertiary hospital in 
South Africa. 
Study design: A retrospective cohort study involving the review of medical records of 127 participants with stage 
1 hypertension and 128 control with blood pressure (BP) less than stage 1 hypertension before 20 weeks’ 
gestation. 
Main outcome measures: The primary outcome measure was progression to stage 2 hypertension (BP ≥ 140/90 
mmHg). Secondary outcome measures were a combination of maternal variables (postpartum BP ≥ 140/90 
mmHg, use of antihypertensives within 24 h postpartum, pulmonary oedema, and maternal death within 24 h 
postpartum) and perinatal variables (fetal growth restriction, gestational age at delivery, fetal compromise, 
abruptio placenta, birth weight, Apgar score in 1 and 5 min). 
Results: The study and control arms were similar in age, parity, and comorbidities (p > 0.05). The following 
maternal outcomes were worse (p < 0.001) in the study compared to control arm: progression to stage 2 hy
pertension (46 % vs 1.6 %), postpartum systolic BP ≥ 140 mmHg (33.9 % vs 1.6 %), postpartum diastolic BP ≥
90 mmHg (22.1 % vs 1.6 %) and use of antihypertensives within 24 h postpartum (27.6 % vs 0.8 %). Other 
outcome measures did not differ between the two groups (p > 0.05). 
Conclusions: Stage 1 hypertension occurring before 20 weeks’ gestation increases the risk of progression to stage 2 
hypertension in pregnancy and the use of antihypertensive drug therapy within 24 h postpartum.   

1. Introduction 

Hypertensive disorders of pregnancy (HDP) affect 5–10 % of preg
nancies worldwide [1], and account for major adverse outcomes, which 
include 14 % of global maternal mortality [2]. Furthermore, pre
eclampsia alone causes over 70 000 maternal deaths and 500 000 fetal 
and neonatal deaths globally [3]. To improve risk stratification and 
treatment, and reduce cardiovascular disease events, in 2017, the 
American College of Cardiology (ACC) and American Heart Association 
(AHA) re-classified levels of BP in adults. This resulted in a new defi
nition of hypertension with systolic BP levels 130–139 mmHg and or 
diastolic BP 80–89 mmHg categorized as stage 1 hypertension [4]. 

Stage 1 hypertension has been associated with an increase in the risk 
of cardiac event [5]. However, the new definition of hypertension (2017 
ACC/AHA stage 1 hypertension) has not been accepted by many 

organizations including the International Society for Study of Hyper
tension in Pregnancy (ISSHP), which currently recognizes only sustained 
systolic BP ≥ 140 mmHg and or diastolic BP ≥ 90 mmHg as hypertension 
[3,6]. Nevertheless, the ISSHP recommended in 2021 that maternal BP 
level six months after childbirth should be < 120/80 mmHg [3]. This 
suggests that increasing BP is a risk for adverse events, which include 
cardiac events. Similarly, the 2019 South African National guidelines on 
HDP recognises prehypertension, also called stage 1b hypertension 
(systolic BP 135–139 mmHg and or diastolic BP 85–89 mmHg) as a risk 
factor for HDP and recommended that women presenting with this level 
of BP should be reviewed in 3 – 7 days to exclude progression to 2017 
ACC/AHA stage 2 hypertension [7]. 

Notably, the findings of the Community-Level Interventions for 
Preeclampsia (CLIP) cluster randomised trial (n = 21 069 women) did 
not associate stage 1 hypertension with adverse pregnancy outcomes 
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[8]. In contrast, a large retrospective cohort study (n = 47 874 women) 
reported that 40.1 % of women who had stage 1 hypertension at less 
than 20 weeks’ gestation developed HDP during their pregnancies [9]. 
In another study, previously normotensive pregnant women diagnosed 
with new-onset ACC/AHA stage 1 hypertension after 20 gestational 
weeks were found to have an increased risk of developing HDP (adjusted 
RR 2.41, 95 % CI: 2.02 – 2.85) and also three times more likely to suffer 
from preeclampsia with severe features [10]. In SA, 12/44 (25.5 %) of 
teenagers that died following eclampsia during the 2014 – 2016 tri
ennium were reported to have had ACC/AHA stage 1 hypertension [11]. 
This implies that the occurrence of stage 1 hypertension in the first 
prenatal clinic visit, which serves as a risk profiling encounter, is crucial 
and requires further investigation. Notably, 20 weeks’ gestation is the 
threshold for categorizing HDP into new-onset and pre-existing types. 
To date, the pregnancy outcomes of 2017 ACC/AHA stage 1 hyperten
sion have not been completely studied particularly in settings such as 
South Africa (SA). This is particularly important given the high burden 
of HDP in South Africa [12,13]. In this study, we aimed to determine the 
pregnancy outcomes of women who delivered their babies at a tertiary 
hospital in SA in 2019 and had ACC/AHA stage 1 hypertension during 
the first prenatal clinic visit before 20 weeks’ gestation. 

2. Methods 

2.1. Ethical approval 

The ethical approval to conduct the study was granted by the Human 
Research Ethics Committee (HREC) of University of the Witwatersrand 
(approval reference M210363). 

2.2. Study design 

Retrospective cohort study. 

2.3. Study setting and duration 

This study was conducted in Klerksdorp-Tshepong Hospital Com
plex, a tertiary health care facility in North West Province, SA. The data 
of women that gave birth at the hospital in 2019 was collected in 2021 
and used for the study. Data from 2020 was not collected to prevent the 
influence that COVID-19 might have had on the study findings. The 
hospital manages both low- and high-risk pregnant women, and a total 
of 5851 deliveries were conducted in 2019. 

2.4. Study population and sample 

The study population comprised pregnant women that had 2017 
ACC/AHA stage 1 hypertension (systolic BP 130 – 139 and or diastolic 
BP 80 – 89 mmHg) and those that had BP less than stage 1 hypertension 
(systolic BP < 130 and diastolic BP < 80 mmHg) during the first prenatal 
clinic visit before 20 weeks’ gestation. 

The sample was 255 participants divided into control and study 
arms. Those who had 2017 ACC/AHA stage 1 hypertension during the 
first prenatal clinic visit (known not to be chronic hypertensive) 
constituted the study arm (n = 127). The control arm (n = 128) were 
normotensive women with BP less than the threshold for stage 1 hy
pertension during the first prenatal clinic visit (Fig. 1). 

The inclusion criteria were commencement of prenatal care before 
20 weeks’ gestation, having stage 1 hypertension in the first prenatal 
clinic visit, and giving birth in the study setting. We excluded women 
who had ACC/AHA stage 2 hypertension (chronic hypertension). Preg
nant women who booked for prenatal care after 20 weeks’ gestation 
were also excluded because they could have had BP more than stage 1 
hypertension (such as transient gestation hypertension). 

2.5. Sampling method and data collection process 

The birth register at the study setting was used to trace and retrieve 
the hospital medical records of women who gave birth in the study 
setting in 2019. Each medical record was reviewed to select those who 
met the inclusion criteria. Participants’ medical records were selected 
using a convenient sampling method until the required sample was 
attained. A data collection sheet was used to collect the following in
formation from the medical records: (i) demography and past obstetric 
history; (ii) comorbidities and risk factors for pregnancy hypertension at 
booking (iii) mode of delivery and progression to stage 2 hypertension; 
(iv) outcome measures. 

2.6. Outcome measures 

The primary outcome measure was progression to stage 2 hyper
tension (BP ≥ 140/90 mmHg). Secondary outcome measures included a 
combination of maternal variables (postpartum BP ≥ 140/90 mmHg, 
use of antihypertensives within 24 h postpartum, pulmonary oedema, 
and maternal death within 24 h postpartum); and perinatal variables 
(fetal growth restriction, gestational age at delivery, fetal compromise, 
abruptio placenta, birth weight, Apgar score in 1 and 5 min). Fig. 1 
summarizes the data collection processes. 

2.7. Sample size 

The sample size was calculated based on the primary outcome 
measure, progression to HDP. In a previous large study (n = 47 874 
pregnant women), 7.5 % of the participants who had BPs that were less 
than the threshold for stage 1 hypertension and 40.1 % of those with BP 
levels of stage 1 hypertension developed HDP (stage 2 hypertension) 
during pregnancy after commencing prenatal care before 20 weeks’ 
gestation [9]. To calculate the sample size, we used the unmatched 
cohort and cross-sectional studies calculator in Epi Info version 7 (CDC, 
USA), and the input parameters were: power 99 %, the ratio of unex
posed to exposed of 1, percentage of outcome in unexposed 7.5 %, and 
percentage of outcome in exposed 40.1 %. This generated a sample of 63 
for each arm of the study. After considering the cost of the study, the 
possibility of missing data, and details about the sample size used in 

Fig. 1. Flow diagram of study participants and data collection.  
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other similar studies, we increased (doubled) the sample size to at least 
126 in each arm. Therefore, in this study, the control and the study arms 
were 128 and 127 participants respectively. 

2.8. Statistical analysis 

Data was captured in Microsoft Excel, imported, and analysed using 
SPSS version 27.0 (IBM, Armonk, NY, USA). Descriptive analysis 
including an assessment of the normality of continuous variables was 
performed. The difference in each categorical variable between the 
study and control arms was analysed using the Chi-square test. The 
differences in the continuous variables between the two groups were 
determined using a one-way analysis of variance (one-way ANOVA). Of 
note, one-way ANOVA functions as a two-sample t-test when used to 
compare two groups [14]. The significance level was set at a p-value less 
than or equal to 0.05. 

3. Results 

Women in the study and control arms commenced antenatal care at 
less than 20 weeks’ gestation. The demography and past obstetric his
tory are presented in Table 1, with statistically significant differences (p 
< 0.001) observed between the two arms of the study in terms of 
maternal body weight and body mass index (BMI). There was no dif
ference between the two groups with regards to the presence of 
comorbidities (including body mass index ≥ 25 kg/m2), p > 0.05 
(Table 2). Women in the study arm (stage 1 hypertension) had higher 
mean systolic and diastolic BPs at booking than those in the control arm, 
p < 0.001. Table 3 shows the mode of delivery and progression to stage 2 
hypertension. The mean of the highest BPs and progression to stage 2 
hypertension (HDP) were highest among women with stage 1 hyper
tension, p < 0.001. Table 4 depicts the maternal and fetal outcome 
measures. The primary outcome measure (progression to HDP) was 
statistically different (p < 0.001). In the study arm, 60/127 (47.2 %) of 
the women developed HDP compared to 2/128(1.6 %) in the control 
arm. Of these women that had HDP, 17 in the study arm and one in the 
control arm developed preeclampsia. Of the women who developed 
preeclampsia, 12 (9.5 %) in the study and none in the control arm had 
fetal growth restriction. There were no cases of preeclampsia that were 
diagnosed postpartum. 

The secondary outcome measures that were statistically significant 
(p < 0.001) and more prevalent in the study than the control arm 
include the use of antihypertensive drugs within 24 h postpartum, sys
tolic BP ≥ 140 mmHg within 24 h postpartum and diastolic BP ≥ 90 
mmHg postpartum within 24 h postpartum. 

4. Discussion 

4.1. Main findings 

Progression to stage 2 hypertension (HDP) was more likely among 
women that had stage 1 hypertension before 20 weeks’ gestation (study 
arm) than in those that had BP less than stage 1 hypertension before 20 
gestational weeks (control arm). The type of HDP developed by the 
women in the study arm, from most to least common, were gestational 
hypertension, preeclampsia, and transient gestational hypertension. 
Development of postpartum hypertension and use of antihypertensive 
drugs within 24 h postpartum were more common among women in the 
study arm compared to those in the control arm. However, there was no 
difference in fetal outcome measures between the two arms. 

4.2. Strengths and limitations 

There is limited data on pregnancy outcomes of stage 1 hypertension 
in low- and middle-income countries (LMIC). Our study is, therefore 
among the few from LMIC and contributes valuable data. However, the 

Table 1 
Demography and past obstetric history.  

Parameter Mean ± SD, or frequency n (%) p-value 

Stage 1 ACC/AHA 
hypertension (study 
arm), n = 127 

Blood pressure less 
than stage 1 
hypertension (control 
arm), n = 128 

Age (years) 27.4 ± 1.0 27.6 ± 1.1  0.697 
Number of all 

previous 
pregnancies 

1.3 ± 0.2 1.53 ± 0.2  0.264 

Parity    0.805 
Primigravida 39 (30.7) 36(28.1)  
Multigravida 86 (67.7) 85(66.4)  
Missing data 2 (1.6) 7(5.5)  

Weight (kg) at first 
antenatal clinic 
visit 

75.4 ± 3.4 63.1 ± 2.6  <0.001* 

Body mass index 
(kg/m2) at 
booking visit 

29.9 ± 7.2 26.0 ± 5.6  <0.001* 

Gestational age 
(weeks) at 
delivery 

38.0 ± 0.5 38.2 ± 0.4  0.396 

Occupation    0.899 
Employed 34(26.8) 32 (25)  
Unemployed 85 (66.9) 83 (64.8)  
Missing data 8(6.3) 13(10.2)  

Marital status    0.448 
Single 102 (80.3) 92 (71.8)  
Married 19 (15.0) 19 (14.8)  
Divorced 0(0.0) 1 (0.8)  
Not married but 
co-habiting with 
partner 

2 (1.6) 5 (3.9)  

Missing data 4(3.2) 11(8.6)  
Residential address    0.663 

Same town as the 
hospital 

77(60.6) 77(60.2)  

Same health 
district as the 
hospital 

39(30.7) 33(25.8)  

Outside the 
health district of 
the hospital 

4(3.2) 7(5.5)  

Outside the state/ 
province as the 
hospital 

2(1.6) 1(0.8)  

Missing data 5(3.9) 10(7.8)  
Past maternal 

complication    
0.360 

Preterm delivery 
(<37 weeks’ 
gestation) 

5(3.9) 7(5.5)  

Placental 
abruptio 

0(0.0) 1(0.8)  

Others 38(29.9) 31(24.2)  
No previous 
maternal 
complication 

84(66.4) 89(69.5)  

Past fetal 
complication    

0.645 

Early neonatal 
death 

2(1.6) 1(0.8)  

Late neonatal 
death 

3(2.4) 6(4.7)  

Admission to 
neonatal ICU 

0(0) 0(0)  

Congenital 
anomaly 

0(0) 1(0.8)  

Others 0(0) 1(0.8)  
No previous fetal 
complication 

122(96.1) 119(93.0)  

Missing data were excluded from p-value calculation. Early neonatal death is 
death within the first seven days of life; Late neonatal death is death in the first 
28 days of life. 
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Table 2 
Comorbidities and risk factors for pregnancy hypertension at booking.  

Parameter Mean ± SD, or frequency n (%) p-value 

Stage 1 ACC/AHA 
hypertension (study 
arm) n = 127 

Blood pressure less than 
stage 1 hypertension 
(control arm), n = 128 

Haemoglobin 13.0 ± 1.4 14.7 ± 4.18  0.443 
Presence of 

proteinuria at 
booking    

0.391 

Yes 1(0.8) 0(0)  
No 111(87.4) 105(82.0)  
Missing data 15(11.8) 23(18.0)  

Index pregnancy is 
multiple 
gestation    

0.080 

Yes 3(2.4) 0(0)  
No 124(96.9) 128(100)  

Other comorbidity 68(53.5) 75(58.6)  0.189 
HIV 37(29.1) 41(32.0)  
Previous 
miscarriage 

4(3.2) 16(12.5)  

High body mass 
index (≥25 kg/ 
m2) 

10(7.9) 1(0.8)  

Previous 
caesarean 
delivery 

5(3.9) 9(7.0)  

Anaemia 3(2.4) 4(3.1)  
Previous preterm 
birth 

2(1.6) 1(0.8)  

Previous 
pulmonary 
tuberculosis 

1(0.8) 1(0.8)  

Diabetes 0(0) 1(0.8)  
Epilepsy 1(0.8) 0  
Previous 
eclampsia 

1(0.8) 0  

Previous 
intrauterine fetal 
demise 

1(0.8) 0  

Previous LLETZ 
for CIN II 

1(0.8) 0  

Previous 
myocardial 
infarction 

1(0.8) 0  

Previous 
preeclampsia 

1(0.8) 0  

Use of alcohol    0.579 
Yes 12(9.5) 14(10.9)  
No 108(85.0) 100(78.1)  
Missing data 7(5.5) 14(10.9)  

Use of illicit 
substances    

0.338 

Yes 3(2.4) 1(0.8)  
No 117(92.1) 113(88.3)  
Missing data 7(5.5 %) 14(10.9)  

Family history of 
hypertension    

0.813 

Yes 6(4.7) 5(2.2)  
No 113(88.9) 109(46.8)  
Missing data 19(15.0) 14(10.9)  

Previous 
pregnancy 
hypertension    

0.109 

Yes 5(3.9) 1(0.4)  
No 114(89.8) 113(48.5)  
Missing data 8(6.3) 14(10.9)  

Calcium therapy to 
prevent 
preeclampsia    

0.320 

Yes 119(93.7) 118(92.2)  
No 3(2.4) 1(0.8)  
Missing data 5(3.9) 9(7.0)  

Aspirin therapy to 
prevent 
preeclampsia    

0.630  

Table 2 (continued ) 

Parameter Mean ± SD, or frequency n (%) p-value 

Stage 1 ACC/AHA 
hypertension (study 
arm) n = 127 

Blood pressure less than 
stage 1 hypertension 
(control arm), n = 128 

Yes 2(1.6) 3(2.3)  
No 120(94.5) 116(90.6)  
Missing data 5(3.9) 9(7.0)  

Cigarette smoking 
during 
pregnancy    

0.200 

Yes 13(10.2) 7(5.5)  
No 106(83.5) 106(82.8)  
Missing data 8(6.3) 15(11.7)  

Blood pressure and 
pulse at booking    
Booking systolic 
blood pressure 
(mmHg) 

124.5 ± 1.7 112.1 ± 1.5  <0.001 

Booking diastolic 
blood pressure 
(mmHg) 

72.6 ± 1.8 65.0 ± 1.5  <0.001 

Pulse at booking 
(beats/minute) 

87.5 ± 2.0 85.7 ± 2.0  0.219 

Missing data were excluded from the calculation of p-value. Abbreviations: CIN, 
Cervical intraepithelial neoplasia; LLETZ, Large loop excision of transformation 
zone. 

Table 3 
Mode of delivery and progression to stage 2 hypertension.  

Variable Mean ± SD, or frequency n (%) p-value 

Stage 1 ACC/AHA 
hypertension 
(study arm) n =
127 

Blood pressure less 
than stage 1 
hypertension (control 
arm), n = 128 

Highest blood pressure 
(BP) and pulse during 
pregnancy    
Highest systolic BP 
(mmHg) 

136.0 ± 1.6 117.6 ± 1.7  <0.001 

Highest diastolic BP 
(mmHg) 

80.5 ± 1.9 67.9 ± 1.3  <0.001 

Mode of delivery and 
indication for 
caesarean delivery    

0.311 

Elective caesarean 
delivery 

21(16.5) 18(14.1)  

Emergency 
caesarean delivery 

36(28.3) 24(18.8)  

Spontaneous vaginal 
delivery 

65(51.2) 81(63.3)  

Vaginal delivery 
following induction 
of labour 

2(1.6) 3(2.3)  

Missing data 3(2.4) 2(1.6)  
Main indications for 

caesarean delivery    
0.006 

Fetal compromise 28 (21.9) 14 (11.0)  
Previous caesarean 
delivery 

19 (14.8) 17(13.4)  

Others 10(7.9) 11(8.6)  
Progression to stage 2 

hypertension    
<0.001 

Yes 60(47.2) 2(1.6)  
No progression 61(48.0) 112(87.5)  
Missing data 6(4.7) 14(10.9)  

Gestational age at 
diagnosis of 
hypertensive 
disorder of 
pregnancy 

33.3 ± 2.2 38 ± 0  0.322  
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study has limitations. There were some missing data because of the 
retrospective design. The effects of these were reduced by having a 
sufficient sample size. Although the study and control arms were not 
statistically different in terms of comorbidities, future studies should 
exclude women with comorbidities that may affect the outcome mea
sures. Notably, the following are some ways the comorbidities in the 
index study may influence the outcome measures. Anaemia, Human 
Immunodeficiency Virus infection, and previous cervical surgery such as 
large loop excision of transformation zone are plausible risk factors for 
preterm birth. Epileptic patients may undergo preterm birth, particu
larly those with poorly controlled seizures. A previous pregnancy loss, 
such as (miscarriage or intrauterine fetal demise) is a risk factor for a 
repeat pregnancy loss. A previous caesarean delivery may result in 
conditions such as intra-abdominal adhesions and placenta previa which 
predispose to adverse outcomes during childbirth. Additionally, sus
pected scar tenderness from a previous caesarean delivery may result in 
iatrogenic preterm birth. Previous pulmonary tuberculosis is a risk fac
tor for chronic obstructive airway disease [15], which may be associated 
with fetal growth restriction and preterm birth. Finally, BMI above 
normal, diabetes, previous myocardial infarction, previous preeclamp
sia, and previous eclampsia are individual risk factors for HDP. Con
cerning these comorbidities, we are unable to provide detailed 
information about them, given the design of our study. 

4.3. Interpretation 

Progression to stage 2 hypertension (HDP) was more common among 
women with stage 1 hypertension (study arm) than those with lower BP 
(control arm), i.e., 47.2 % vs 1.6 %. This progression may account for the 
mean of the highest BPs during the prenatal period being highest among 
women with stage 1 hypertension (Table 3). Our findings are similar to 
other studies, which showed that stage 1 hypertension at less than 20 
weeks’ gestation is a risk factor for developing HDP [9,16,17]. For 
instance, Wu and colleagues in one of the largest studies on this topic (n 
= 47 874), found that 40.1 % of women with stage 1 hypertension (at 
less than 20 weeks’ gestation) developed HDP while only 7.5 % of 
women with BP less than the threshold for stage 1 hypertension pro
gressed to the same condition [9]. In another study, Darwin et al. (2021) 
reported that women identified to have stage 1 hypertension in the first 
trimester had higher rates of preeclampsia than those who were 
normotensive (11.4 % vs 3 %) [18]. Sutton et al., found that stage 1 
hypertensive compared to normotensive women at 13–25 weeks’ 
gestation had a statistically significant increased risk of resulting in 
preeclampsia (15 % vs 5.4 %), gestational diabetes (6.1 % vs 2.5 %) and 
preterm birth (4.2 % vs 1.1 %) [16]. Additionally, the risk of pre
eclampsia increases step-wise with an increasing category of BP before 
20 weeks’ gestation [18,19]. Notably, the findings of a few studies differ 
from ours and show that stage 1 hypertension before 20 weeks’ gestation 
did not progress to HDP [20]. In our study, however, the commonest 
types of HDP that the women with stage 1 hypertension developed were 
gestational hypertension (29.1 %), preeclampsia (13.4 %), and transient 
gestational hypertension (4.7 %). González-Valencia et al., also reported 
that the commonest type of HDP that women with prehypertension 
before 20 weeks’ gestation in their study suffered was gestational 

Table 4 
Maternal and fetal outcome measures.  

Variable Mean ± SD, or frequency (%) p-value 

Stage 1 ACC/AHA 
hypertension (study 
arm) n = 127 

Blood pressure less 
than stage 1 
hypertension (control 
arm), n = 128 

Maternal outcome 
measure    

Progression to 
hypertensive 
disorders of 
pregnancy    

<0.001 

Yes 60(47.2) 2(1.6)  
Preeclampsia 17(13.4) 1(0.8)  
Gestational 
hypertension 

37(29.1) 1(0.8)  

Transient gestational 
hypertension 

6(4.7) 0  

No 61(48.0) 112(87.5)  
Missing data 6(4.7) 14(10.9)  

Use of 
antihypertensive 
drug within 24 h 
postpartum    

<0.001 

Yes 35(27.6) 1(0.8)  
No 89(70.1) 117(91.4)  
Missing data 3(2.4) 10(7.8)  

SBP ≥ 140 mmHg 
postpartum (within 
24 h)    

<0.001 

Yes 43(33.9) 2(1.6)  
No 81(63.8) 116(90.6)  
Missing data 3(2.4) 10(7.8)  

DBP ≥ 90 mmHg 
postpartum (within 
24 h)    

<0.001 

Yes 28(22.1) 2(1.6)  
No 96(75.6) 116(90.6)  
Missing data 3(2.4) 10(7.8)  

Occurrence of 
pulmonary oedema    
Yes 0(0) 0 (0)  
No 124 (97.6) 118 (92.2)  
Missing data 3(2.4) 10(7.8)  

Maternal death before 
hospital discharge 
post-delivery    
Yes 0(0) 0(0)  
No 124(97.6) 118 (92.2)  
Missing data 3(2.4) 10(7.8)  

Fetal outcome 
measures    

Fetal growth 
restriction    

0.289 

Yes 12(9.5) 7(5.5)  
No 109(85.8) 107(83.6)  
Missing data 6(4.7) 14(10.9)  

Gestational age 
(weeks) at delivery    

0.396 

Yes 38.0 ± 0.5 38.23 ± 0.4  
No    

Fetal compromise/ 
distress before 
delivery    

0.300 

Yes 19(15.0) 13(10.2)  
No 96(75.6) 98(76.6)  
Missing data 12(9.5) 17(13.3)  

Abruptio placenta    
Yes 0(0) 0 (0)  
No 112 (88.2) 112 (87.5)  
Missing data 15(11.8) 16(12.5)  

Apgar score in 1 min 8.1 ± 0.3 7.9 ± 0.218  0.255 
Apgar score in 5 min 9.4 ± 0.3 9.2 ± 0.1  0.355 
Birth weight (gram) 2986.6 ± 108.3 2982.8 ± 123.3  0.963 
Admission to neonatal 

intensive care unit    
0.231  

Table 4 (continued ) 

Variable Mean ± SD, or frequency (%) p-value 

Stage 1 ACC/AHA 
hypertension (study 
arm) n = 127 

Blood pressure less 
than stage 1 
hypertension (control 
arm), n = 128 

Yes 7(5.5) 3(2.3)  
No 117(92.2) 114(89.1)  
Missing data 3(2.4) 11(8.6)  

Abbreviations: DBP, Diastolic blood pressure; SBP, Systolic blood pressure. 
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hypertension (23.94 %), followed by preeclampsia (18.3 %) [21]. Other 
authors have also reported a progression to preeclampsia and gesta
tional hypertension among women with stage 1 hypertension [22]. 

Again, the difference in the percentages of women with stage 1 hy
pertension that progressed to HDP (in various studies) may be due to the 
baseline risk of HDP. Most of our patients are of African ancestry, which 
is a risk factor for HDP. SA has a high burden of HDP [12,23], and it may 
not be surprising that approximately 47 % of the women progressed to 
develop HDP. This finding supports the recognition of prehypertension, 
also called stage 1b hypertension (systolic BP 135–139 mmHg and or 
diastolic BP 85–89 mmHg), as a risk factor for HDP in SA [5]. 

The findings from the present study also showed that more women in 
the study arm compared to those in the control arm developed BP above 
or equal to stage 2 hypertension within 24 h postpartum (Table 4): 43/ 
127(33.9 %) vs 2/128(1.6 %). This was associated with an increase in 
the use of antihypertensives drug within 24 h postpartum, where at least 
35/127(27.6 %) of the women in the study arm and 1/128(0.8 %) of 
those in the control arm received postpartum antihypertensive drug 
therapy. In a study by Black et al., (n = 5960), 1.1 % of participants with 
stage 1 hypertension developed postpartum hypertension [5]. Black 
et al., highlighted the importance of early postpartum screening and 
improved follow-up of the women as these measures may help prevent 
future cardiovascular diseases [5]. They noted the importance of more 
prospective studies, given that little is known about the long-term out
comes of these women that had postpartum hypertension. Coinciden
tally, the occurrence of 24.4 % of de novo postpartum hypertension has 
been reported among normotensive women (BP < 140/90 mmHg) in SA, 
and the authors detailed the appropriate management strategy for the 
condition [24]. However, the index study shows that stage 1 hyperten
sion is a risk factor for HDP during both prenatal and postnatal periods. 
It is associated with increased hospitalization during pregnancy [21] 
and adverse pregnancy outcomes [25,26]. Therefore, women with this 
risk factor (stage I hypertension) require close monitoring during pre
natal and postnatal periods. In support of this opinion, a study in 
Australia showed that stage 1 hypertension was among the cardio- 
metabolic risk factors associated with increased risk of metabolic syn
drome (aOR 5.5, 95 % CI 1.8 – 17.3, p = 0.004) and cardiovascular 
disease, ten years postpartum [27]. Unfortunately, the long-term clinical 
course of stage 1 hypertension in our cohort is unknown. We recommend 
future multicentre studies that will follow-up women with stage 1 hy
pertension for a more extended period postpartum. 

The fetal outcomes did not show any statistically significant differ
ence between the two groups. This is similar to other studies which 
showed that fetal outcomes at birth were not affected by stage 1 hy
pertension [8]. In contrast, other authors have demonstrated an 
increased risk of fetal affectation if stage 1 hypertension occurs earlier in 
pregnancy than later [25,28]. For instance, stage 1 hypertension in early 
pregnancy has been associated with an increased risk of small for 
gestational age and preterm birth [22]. However, the association be
tween fetal affectation and early-onset stage 1 hypertension was not 
demonstrated in another study which showed that 59 % of women 
diagnosed with stage 1 hypertension particularly in late pregnancy had 
babies that were small for gestational age [29]. Nonetheless, a meta- 
analysis published in 2021 showed that stage 1 hypertension increases 
the risk of small for gestational age, preterm birth, early-term birth, and 
low birth weight [30]. Notably, other authors have reported that the risk 
of severe maternal and neonatal morbidity is increased only by stage 2 
and not stage 1 hypertension [19]. In the authors’ opinion, a longitu
dinal study with a long observation period is required to completely 
study the possible affectation of the babies born to mothers who had 
stage 1 hypertension during pregnancy. 

5. Conclusion 

The occurrence of stage 1 hypertension in the first 20 weeks of 
pregnancy is a risk factor for the development of stage 2 hypertension in 

the antenatal and postnatal periods; and increases the use of antihy
pertensive drug therapy. It has the potential to worsen adverse maternal 
outcomes. Therefore, women with stage 1 hypertension require close 
monitoring during pregnancy and postpartum periods. 
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[21] D.P. González-Valencia, S.Y. Valero-Rubio, C. Fernando Grillo-Ardila, 
Prehypertension as a risk factor for the development of perinatal complications: 
Retrospective cohort study, Pregnancy Hypertens. 21 (2020) 203–207, https://doi. 
org/10.1016/j.preghy.2020.04.016. 

[22] Q. Li, L. Zheng, Y. Gu, D. Jiang, G. Wang, J. Li, L. Zhang, Early pregnancy stage 1 
hypertension and high mean arterial pressure increased risk of adverse pregnancy 
outcomes in Shanghai, China, J. Hum. Hypertens. 36 (2022) 917–924, https://doi. 
org/10.1038/s41371-021-00523-6. 

[23] N.C. Ngene, J. Moodley, T. Naicker, The performance of pre-delivery serum 
concentrations of angiogenic factors in predicting postpartum antihypertensive 
drug therapy following abdominal delivery in severe preeclampsia and 
normotensive pregnancy, PLoS One. 14 (2019) e0215807. 

[24] N.C. Ngene, J. Moodley, Postpartum blood pressure patterns in severe 
preeclampsia and normotensive pregnant women following abdominal deliveries: a 
cohort study, J. Matern. Fetal Neonatal Med. 33 (2020) 3152–3162, https://doi. 
org/10.1080/14767058.2019.1569621. 

[25] J.Y. Rosner, M. Gutierrez, M. Dziadosz, A. Pham, T.-A. Bennett, C. Dolin, A. Herbst, 
S. Lee, A.S. Roman, Prehypertension in Early Pregnancy: What is the Significance? 
Am. J. Perinatol. 34 (2017) 117–122, https://doi.org/10.1055/s-0036-1584542. 

[26] N.A. Bello, H. Zhou, T.C. Cheetham, E. Miller, D.T. Getahun, M.J. Fassett, 
K. Reynolds, Prevalence of Hypertension Among Pregnant Women When Using the 
2017 American College of Cardiology/American Heart Association Blood Pressure 
Guidelines and Association With Maternal and Fetal Outcomes, JAMA Netw Open. 
4 (2021) e213808. 

[27] P.H. Andraweera, M.D. Plummer, A. Garrett, S. Leemaqz, M.R. Wittwer, 
E. Aldridge, M.M. Pathirana, G.A. Dekker, C.T. Roberts, M.A. Arstall, Early 
pregnancy cardio metabolic risk factors and the prevalence of metabolic syndrome 
10 years after the first pregnancy, PloS One. 18 (2023) e0280451. 

[28] J.Y. Rosner, M. Gutierrez, M. Dziadosz, T.-A. Bennett, C. Dolin, A. Pham, A. Herbst, 
S. Lee, A.S. Roman, Prehypertension in early versus late pregnancy, J. Matern. 
Fetal. Neonatal. Med. 32 (2019) 188–192, https://doi.org/10.1080/ 
14767058.2017.1374363. 

[29] C. Cao, W. Cai, X. Niu, J. Fu, J. Ni, Q. Lei, J. Niu, X. Zhou, Y. Li, Prehypertension 
during pregnancy and risk of small for gestational age: a systematic review and 
meta-analysis, J. Matern. Fetal. Neonatal. Med. 33 (2020) 1447–1454, https://doi. 
org/10.1080/14767058.2018.1519015. 

[30] Y. Xiao, J. Liu, H. Teng, W. Ge, B. Han, J. Yin, Stage 1 hypertension defined by the,, 
ACC/AHA guidelines and neonatal outcomes: Systematic review and meta- 
analysis, Pregnancy Hypertens. 25 (2021) (2017) 204–212, https://doi.org/ 
10.1016/j.preghy.2021.06.011. 

M.R. Mphaphuli et al.                                                                                                                                                                                                                         

https://doi.org/10.1161/HYPERTENSIONAHA.119.14252
https://doi.org/10.1161/HYPERTENSIONAHA.119.14252
https://doi.org/10.1016/j.ajog.2020.06.019
https://doi.org/10.1016/j.ajog.2020.06.019
https://doi.org/10.4102/phcfm.v12i1.2305
https://doi.org/10.1016/j.ejogrb.2013.05.005
https://doi.org/10.5830/CVJA-2018-067
https://doi.org/10.1167/iovs.61.8.25
https://doi.org/10.1097/AOG.0000000000002870
https://doi.org/10.1016/j.preghy.2022.03.004
https://doi.org/10.1016/j.preghy.2022.03.004
https://doi.org/10.1097/AOG.0000000000003885
https://doi.org/10.1097/AOG.0000000000003885
https://doi.org/10.1097/01.AOG.0000559488.48795.9d
https://doi.org/10.1097/01.AOG.0000559488.48795.9d
https://doi.org/10.1016/j.preghy.2020.04.016
https://doi.org/10.1016/j.preghy.2020.04.016
https://doi.org/10.1038/s41371-021-00523-6
https://doi.org/10.1038/s41371-021-00523-6
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0115
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0115
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0115
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0115
https://doi.org/10.1080/14767058.2019.1569621
https://doi.org/10.1080/14767058.2019.1569621
https://doi.org/10.1055/s-0036-1584542
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0130
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0130
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0130
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0130
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0130
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0135
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0135
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0135
http://refhub.elsevier.com/S2210-7789(23)00386-0/h0135
https://doi.org/10.1080/14767058.2017.1374363
https://doi.org/10.1080/14767058.2017.1374363
https://doi.org/10.1080/14767058.2018.1519015
https://doi.org/10.1080/14767058.2018.1519015
https://doi.org/10.1016/j.preghy.2021.06.011
https://doi.org/10.1016/j.preghy.2021.06.011

	Pregnancy outcomes of women presenting with stage 1 hypertension during the first prenatal clinic visit before 20 gestation ...
	1 Introduction
	2 Methods
	2.1 Ethical approval
	2.2 Study design
	2.3 Study setting and duration
	2.4 Study population and sample
	2.5 Sampling method and data collection process
	2.6 Outcome measures
	2.7 Sample size
	2.8 Statistical analysis

	3 Results
	4 Discussion
	4.1 Main findings
	4.2 Strengths and limitations
	4.3 Interpretation

	5 Conclusion
	Contribution of authors
	Declaration
	Funding
	Declaration of Competing Interest
	Appendix A Supplementary data
	References


